The effect of heme on intracellular iron pools during differentiation of Friend erythroleukemia cells.
The inhibition of cellular iron uptake by hemin described previously in reticulocytes was studied in murine erythroleukemia (Friend) cells that can be induced to differentiate in culture by dimethyl sulfoxide (DMSO). Hemin had no effect on iron uptake into noninduced cells. After the induction by DMSO, hemin inhibited iron uptake into Friend cells and this effect of hemin became more pronounced with the further progress of differentiation. The reduction of cellular iron accumulation was caused mainly by inhibition of iron incorporation into heme, iron uptake into the non-heme pool was little influenced by hemin treatment. Inhibition of heme synthesis by isonicotinic acid hydrazide (INH) caused an accumulation of iron in mitochondria in DMSO-induced cells, but not in uninduced cells. On the basis of these results, a specific system transporting iron to mitochondria induced by DMSO treatment is suggested as a target for the inhibitory action of hemin. In Friend cells of the Fw line which are deficient in ferrochelatase, heme has no effect on iron uptake. The addition of INH to the Fw cells does not enhance the iron accumulation in mitochondria.